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#H34MC332430100
• A Multi-State Evaluation of Emergency Department Pediatric Readiness: Guideline 

Uptake and Association with Quality, Outcomes, and Cost
• 9/1/2019 – 8/31/2024

• NICHD, #R01 HD108017
• Risk prediction and optimizing outcomes to 1-year after firearm injury among 

children using emergency services in the US
• 9/17/2021 – 8/31/2024

• NICHD, #R01 HD109134
• Components of ED pediatric readiness associated with short- and long-term 

survival among children: A mixed methods evaluation
• 8/10/2023 – 4/30/2028



Objectives/Organization of Use Case

1. Background for use case
2. Use case question, ultimate goals and disaster cycle phase
3. Describe data sources in relation to conceptual model
4. Primary problems and barriers, plus solutions implemented
5. Describe illustrative examples - how we used the data
6. Implications and extension of the use case



Background

•2006 IOM/NAM report

•Large variability in emergency 
and trauma care for children

•Fractured care in emergency 
care systems across the US 



Emergency Department (ED) Pediatric Readiness
• Collaboration of:

• HRSA (EMSC program)
• American College of Emergency Physicians (ACEP)
• American Academy of Pediatrics (AAP)
• Emergency Nurses Association (ENA)

• Developed methods to measure ED readiness
• National guidelines for ED care of children

• 6 domains:
• Policies, procedures, protocols
• Patient safety
• Equipment and supplies
• Quality improvement
• Personnel
• Administration and coordination

• Overall score = Weighted Pediatric Readiness Score (wPRS) 0-100



• 2013 national assessment
• 4,149 EDs
• Median WPRS 68.9 (IQR 56.1 – 83.6)
• Large variability in ED pediatric readiness



Use Case Question, Goals & Disaster Cycle
• Question: Is ED pediatric readiness associated with survival?

• Ultimate goals: 
• Relationship between ED pediatric readiness and survival
• Threshold of ED readiness to improve survival
• Cost and cost effectiveness
• Raise all EDs in the U.S. to a level of preparedness that improves pediatric 

survival
• Capacity to handle daily emergencies, plus disasters, with improved outcomes

• Disaster Cycle Phase: Preparedness



Conceptual model + Data Sources



Data Sources



Primary Problems & Barriers
1. Regulatory challenges

• Identifiable data from many sources
• 28 state and federal agencies

• Data approval committees
• 20+ IRBs

• Separate applications and DUAs for each project (≈ 100)
• Different processes and issues w each state/agency

2. Timeliness of data
• 6-12 months after completion of calendar year
• State internal data linkage slow
• Further disruptions with pandemic and funding challenges



Solutions
• Persistence & creativity
• Established relationships with agencies, trust (“good stewards of the data”)
• Familiarity with data processes and forms

• Applications and DUAs

• Multiple data sources, parallel processing
• EMS (NEMSIS)
• Trauma Centers (NTDB)
• EDs (SEDD and SID data for 11 states, all visits)

• Study contact/collaborator at each data organization and state



Illustrative Examples:
How We Used The Data



Methods
• 3 large cohorts of children:

• 11 states, all ED visits for children (n = 983 hospitals)
• 50 states, all trauma admissions for children (n = 832 trauma centers)
• 50 states, all 9-1-1 EMS responses for children (> 14,000 EMS agencies)

• Analytic methods
• Probabilistic linkage
• Multiple imputation
• Hierarchical modeling, cluster adjusted analyses
• Geospatial analysis
• Machine learning

• 4 grants = synergy and building on developed data infrastructure



• 832 trauma centers across U.S. (National Trauma Data Bank)

• Matched to 2013 National Assessment of ED Pediatric Readiness

• n = 372,004 injured children 0-17 years



Large Variability in ED pediatric readiness among U.S. Trauma Centers



Adjusted OR of outcomes (compared to least ready quartile)

  Better outcomes        Worse outcomes     Better outcomes        Worse outcomes  

IMPACT MEASURE:
756 pediatric *lives that could have been saved* over 6 years



• ED pediatric readiness and 1-year outcomes
• 146 trauma centers in 15 states (National Trauma Data Bank)
• Matched to 2013 National Assessment of ED Pediatric Readiness
• Linked each visit to Vital Statistics (death) records
• n = 88,071 injured children



Time-to-death

Median time-to-death = 1 day (IQR 1-4)

Median time-to-death = 3.1 hours (IQR 0.3 – 
36.5 hrs)



Adjusted time-to-death (1-year)

Risk-adjusted HR 0.70 (95% CI:0.56-0.88)



Changes in ED pediatric readiness over time at US Trauma 
Centers (under review)

• National Trauma Data Bank (2012-2022)
• Matched to 2013 & 2021 National 

Assessment of ED Pediatric Readiness

• N = 716 trauma centers

• N = 467,932 injured children



Low-High and High-High = 643 lives saved

High-Low and Low-Low = 729 lives lost



• 983 EDs in 11 states (State Emergency Department and Inpatient Data)
• Matched to 2013 National Assessment of ED Pediatric Readiness
• Linked each visit to Vital Statistics (death) records
• n = 796,937 children receiving emergency services



ED/in-hospital risk-adjusted mortality

IMPACT MEASURE:
Additional lives that *could have been saved* if all EDs in the 11 states 

were high-ready = 1,442 children over 6 years



Adjusted mortality to 1-year (n = 545,921)

aHR 0.59 (95%CI 0.42-0.84)

aHR 0.34 (95%CI 0.25-0.45)



• State Emergency Department and Inpatient Data
• Linked each visit to Vital Statistics (death) records
• n = 8,043 pediatric deaths within 1 year among children receiving emergency 

services
• 1,356 deaths after presenting with injury

• 693 (51.1%) in ED
• 581 (42.9%) inpatient
• 82 (6.1%) post-discharge

• 6,687 deaths after presenting with acute medical illness
• 4,150 (62.1%) in ED
• 931 (13.9%) inpatient
• 1,606 (24.0%) post-discharge



• n=808,536 children transported by ambulance in 28 states, 
2012-2019 (NEMSIS)

• Matched to 2013 National Assessment of ED Pediatric 
Readiness

• 2,261 receiving hospitals

• 411,685 (50.9%) transported to high-readiness EDs
• 180,547 (22.3%) had high-ready ED within 30-minute drive 





Implications
• Extension to extreme climate events, mass casualty incidents, large 

scale disasters
• Development of ‘readiness’ in other fields:

• OB/GYN
• Neonatal care
• Older adults

• Consider different systems of care
• EMS vs. ED vs. inpatient (complementary roles)
• What are the existing networks?
• What aspects are modifiable?

• Understand timing/urgency of different conditions and patients



Thank you!
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